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Objective. To review long-term efficacy and complications of surgical treatment
of penile curvature in a Chinese population.
Design. Retrospective review.
Setting. Regional hospital, Hong Kong.
Patients. Patients who underwent surgical treatment of penile curvature between
January 1997 and March 2005 inclusive.
Intervention. Penile curvature corrective surgery.
Main outcome measures. Penile curvature recurrence, early and late
complications.
Results. Of 22 patients who underwent surgical treatment of penile curvatures,
19 had congenital and three had acquired diseases. The mean angle of deformity
was 52.5 (range, 20-90) degrees. Ten patients had Nesbit procedures, ten had
modified Nesbit procedures, and two underwent vein grafting. Twenty patients
had residual or recurrent penile curvatures at a mean follow-up of 50.9 months.
Fifteen patients had less than 30 degrees curvature and five had 30 to 60 degrees
curvature. Early complications included wound infection (n=3), penile skin
necrosis (n=1) treated by skin graft, and urethral injury (n=1). Three patients had
erectile dysfunction; four complained of glans paraesthesia. Penile shortening
(mean, 1.4 cm) and palpable knots were common late complications. A total of
19 patients were satisfied with the final outcomes.
Conclusions. Surgical treatment of penile curvature produces long-term patient
satisfaction. Preoperative counselling on potential recurrence and common
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Francois de la Peyronie1 first described the acquired disease of penile deformity
in 1743. Peyronie’s disease is characterised by fibrous plaques over the corpus
cavernosum, penile curvature on erection, painful erection, and erectile
dysfunction. Schwarzer et al2 had reported its prevalence to be 3.2% in a
cross-sectional community-based study. Congenital penile curvature is also
not uncommon; Ebbehoj and Metz3 as well as Yachia et al4 had reported its
prevalence to be 0.4 to 6 per thousand. The actual prevalence may be far higher
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than this because many curvatures are mild and of no
clinical significance.
Severe penile curvature is associated with difficulty
in vaginal intromission, discomfort to the patient or his
partner during sexual intercourse, and psychological
trauma.5 Patients with symptoms due to penile plaques
may also overlap with those of tumours. Indications for
treatment include: severe penile deformity, difficulty or
discomfort in vaginal intromission, and erectile dysfunction.
Medical treatment6 mainly aims at the early inflamma-
tory phase of Peyronie’s disease. Prescriptions include
vitamin E, potassium para-aminobenzoate, tamoxifen,
colchicines, verapamil and intralesional interferon.
Extracorporeal shock wave therapy and low-dose radio-
therapy are also part of the armamentarium. Most of these
interventions are based on small, poorly controlled studies,
few of which entailed objective measurements.
Surgery remains the mainstay of treatment for patients
with congenital penile curvature and Peyronie’s disease
(evident ≥1 year and with a stable deformity for ≥3
months).7,8 In 1965 Nesbit9 first described correction of
the penile curvature by elliptical resections of the tunica
albuginea on the convex aspect of the penis. Subsequently,
various tunica shortening or lengthening procedures were
developed. In the contemporary western literature, the
description of surgical treatment of penile curvature in
Chinese patients has been meagre.5,10
Therefore, the objective of our study was to review the
long-term efficacy and complications of penile curvature
corrective surgery in a local Chinese population. To the best
of our knowledge, this is the first case series of its kind
reported in Hong Kong.
Methods
From January 1997 to March 2005 inclusive, 22
consecutive patients underwent surgical correction of
penile curvature at the Kwong Wah Hospital. Hospital
records and operation notes were retrospectively reviewed.
Most of the patients were referred from general out-patient
clinics or the Family Planning Association of Hong Kong.
Nineteen patients had congenital penile curvature and three
had Peyronie’s disease. The criteria for surgery included
penile curvature of more than 30°, difficulty or severe
discomfort on vaginal intromission, or partners’ discomfort
on vaginal intromission. For patients with Peyronie’s disease,
surgical correction was only offered to those with disease
duration of more than 1 year and stable deformity of at least
3 months. All except two patients had normal erectile
function. The two exceptions with erectile dysfunction had
a good response to oral type-5 phosphodiesterase inhibitors.
A detailed medical and sexual history was obtained in
the out-patient clinics. The degrees of penile curvature were
documented by patient-taken photos or drawings. For
patients who could not give an accurate description of the
deformity, intracavernosal prostaglandin E1 injection was
given. Patients who fulfilled the above-mentioned criteria
were offered surgical correction. All of them were coun-
selled preoperatively about potential complications (penile
shortening, palpable knots, erectile dysfunction, and penile
paraesthesia). Nesbit9 or modified Nesbit11 procedures
were performed in most patients. Plaque excision and vein
grafting were performed in two patients with severe penile
deformity, who were worried about penile shortening.
Operative techniques
All patients had surgery under general anaesthesia. After a
constricting 10-Fr Nelaton catheter was applied to the
penile root, an artificial erection was induced with intra-
corporeal injection of normal saline through a 21-gauge
butterfly needle. The direction, degree of penile curvature,
and site of maximum convexity were determined. A
circumferential subcoronal incision was made and the
penile skin degloved. Potential sites of excision or incision
were marked on the region of maximal convexity. Buck’s
fascia was incised and bilateral neurovascular bundles
dissected carefully from potential sites of excision or
incision. Elliptical excisions (Nesbit9) or incisions (modified
Nesbit11) of the tunica albuginea were made at sites of
maximum convexity. The choice between excision and
incision of tunica albuginea was based on the surgeon’s
preference. The number and width of excisions/incisions
depended on the degree of curvature. The tunica defects were
then closed with 4/0 polydioxanone in interrupted manner;
the resulting knots were cautiously buried. A second
artificial erection was induced to check the correction, which
was examined by all members of the operation team for
evaluation of its straightness. Any residual penile curvature
was corrected with further excision or incision of the tunica
albuginea.
Two patients with Peyronie’s disease had severe penile
curvature and were worried about penile shortening. For
them, plaque excision and vein grafting were performed.
The vein grafts were both harvested from the great
saphenous vein and patched to the defect of tunica
albuginea with 5/0 polydioxanone.
After correction of the penile curvature was deemed to
be satisfactory, the penile skin was closed with 3/0 chromic
catgut. The penile shaft was wrapped in a light compressive
dressing. A urethral catheter was left indwelling overnight.
The patients were discharged when wound pain and oedema
decreased. All patients were followed up in 6 weeks for
evaluation of early complications and recurrence of penile
curvature. All patients were interviewed by telephone with
a standardised questionnaire to evaluate late complications
and recurrence of penile curvature. During early follow-up
the degrees of penile curvature recurrence was estimated
from patient-taken photos or drawings, and in the telephone
interviews estimated by patients themselves.
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Results
Twenty-two consecutive patients had surgical correction of
penile curvature during the study period. The mean length
of follow-up was 50.9 (range, 9-96) months. The mean age
was 31.2 (range, 19-67) years. Nineteen patients had
congenital penile curvature and three patients had
Peyronie’s disease. The commonest deformity was ventral
penile curvature. Two patients had bi-directional penile
curvature. The mean angle of deformity was 52.5 degrees
(Table 1). Seventeen patients were sexually active. Twelve
patients complained of difficulty in vaginal intromission or
partner discomfort. Two patients had preoperative erectile
dysfunction and both responded well to oral treatment. The
requests for surgery were because of difficulty in vaginal
intromission, partner’s discomfort, and severe penile
deformity.
Procedures performed include Nesbit (n=10), modified
Nesbit (n=10), and vein grafting operations (n=2). The mean
duration of the operation was 82 (range, 55-135) minutes.
Postoperative hospital stays ranged from 1 to 5 (mean, 2.6)
days. Three patients had mild wound infection and responded
to conservative treatment. One patient had penile skin
necrosis and subsequently required full-thickness skin graft.
This patient had good functional recovery. One patient had
urethral injury during mobilisation of the corpus spongiosum
for correction of dorsal penile curvature. The urethral
injury was immediately recognised and repaired. This
patient had no urethral stricture on follow-up for 1 year.
No patient developed a haematoma (Table 1). Six patients
reported residual penile curvature at 6 weeks after operation,
ranging from 10 to 20 degrees.
At telephone interview 9 months to 8 years
postoperatively, 20 patients complained of residual or
recurrence of penile curvatures (Table 1). Fifteen patients
noted curvatures of less than 30 degrees (mean, 13.3;
standard deviation [SD], 4.9 degrees). None of these
patients found this degree of curvature bothersome. On the
other hand, five patients reported curvatures of 30 to 60
degrees (mean, 39.0; SD, 8.2 degrees). Two of the latter
had recurrent difficulty in vaginal intromission and three
complained of erectile dysfunction. One of those with
erectile dysfunction had had this problem preoperatively.
The other two patients who had developed the symptom
de-novo, underwent plaque excision and vein grafting
procedures. All three patients responded well to oral
treatment. The commonest late complications were
palpable knots and penile shortening (Table 1). The loss of
penile length ranged from 1 to 2 cm (mean, 1.4 cm), but
this did not seem to have affected sexual activity in any of
the patients. Other late complications included decreased
penile sensation and pain on erection. Altogether 19 patients
were very satisfied or satisfied with the final outcomes of
their surgery.
Subset analysis was performed in patients who had
Nesbit versus modified Nesbit procedures; their mean±SD
degrees of preoperative penile curvature having been fairly
similar (43.0±9.5 degrees and 54.5±26.8 degrees,
respectively; P=0.23). As summarised in Table 2, there was
no difference in postoperative outcomes and complications
in patients undergoing Nesbit as opposed to modified Nesbit
operations.
Discussion
The incidence of penile curvature in the Chinese
population is unknown. Most such abnormalities are
probably mild and have not been brought to medical
attention. By contrast, severe penile deformity is associated
with difficulty in vaginal intromission, patient/partner
discomfort, and psychological trauma. In the present series,
Table 1.  Patient characteristics and outcomes
No. of patients,
n=22
Direction of penile curvature
Ventral (concavity facing downwards) 15
Dorsal (concavity facing upwards) 12
Left 13
Right 10
Left and dorsal 11
Left and ventral 11











<30º (mean, 13.3º; SD, 4.9º) 15
30º-60º (mean, 39.0º; SD, 8.2º) 15
>60º 10
Late complications
Penile shortening (mean decrease, 1.4 cm) 19
Palpable knots 14
Penile paraesthesia 14
Pain on erection 13
Erectile dysfunction 13
Table 2.  Outcomes following Nesbit vs modified Nesbit
procedures
Nesbit, Modified P value
n=10 Nesbit,
n=10
Recurrent penile curvature 16.7º±8.7º 25.0º±15.6º 0.19
(mean±SD)
Infection 2 1 0.60
Penile skin necrosis 0 1 0.44
Urethral injury 0 0 -
Paraesthesia 2 2 0.66
Penile shortening 4 3 0.13
Erectile dysfunction 0 1 0.44
Palpable knots 7 6 0.82
Pain on erection 2 1 0.60
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most of the patients had congenital penile curvatures
and the curvature exceeded 30 degrees in all but one of
them. The latter patient nevertheless reported significant
discomfort on vaginal intromission, for which he was
offered surgical treatment following extensive preoperative
counselling.
Since Nesbit’s original description of surgical
correction of penile curvature,9 various tunica shortening
and lengthening procedures have been described. In recent
years, Baskin and Lue12 popularised plication procedures in
an attempt to reduce the surgical trauma associated with the
Nesbit procedure. Hsieh et al5 and Lee et al10 contributed
their experience on penile curvature surgery in the Chinese
population. Hsieh et al5 had compared the results of a
modified plication technique and the Nesbit procedure. Lee
et al10 had described the largest series of Chinese patients
having plication procedures for congenital penile curvature.
In the present article, we report our experience in the local
population, which mainly entailed use of the Nesbit or
modified Nesbit procedures.
The reported success rates of Nesbit or modified Nesbit
procedures for the correction of congenital penile curvature
and Peyronie’s disease range from 89 to 100% and 65 to
95% respectively.11,13,14  In the present series, only two
patients reported a completely straight penis at a mean
follow-up of 50.9 months. Six patients complained of a
residual curvature of 10 to 20 degrees immediately after
the operation. Most of these “residual” curvatures fell within
the physiological range, which would generally be
considered to be insignificant, and serves to reinforce the
importance of patient expectations and appropriate
preoperative counselling. Andrews et al15 had critically
analysed the reasons of poor outcomes after the Nesbit
procedure. Immediate or early recurrences of penile curva-
tures were due to surgical errors or suture failures. Late
recurrences were attributed to recurrence of Peyronie’s
disease. Under-correction of penile curvature based on
artificial erections might have contributed to early
recurrences. Suture of insufficient tensile strength (4/0
polydioxanone synthetic suture) might be another reason.
Non-absorbable sutures were not used because of the well-
known complications of painful knots and granulomas.5
Andrews et al15 had suggested the use of ‘0’ polydioxanone
synthetic suture. Altogether 17/22 (77%) patients had
either no or very mild recurrent penile curvatures on the
long-term follow-up. This result was comparable with
contemporary results reported in the western literature.
One of the patients seen early in our series had
penile skin necrosis, which was attributed to overzealous
dissection of the dartos fascia from the penile skin during
degloving. Penile skin blood supply was jeopardised when
the dissection plane was superficial to the dartos fascia. This
patient was subsequently treated by full-thickness skin graft
and had an uneventful recovery. Another patient had dorsal
penile curvature and suffered from a urethral injury during
mobilisation of the corpus spongiosum. The injury was
immediately recognised and repaired. This patient had no
evidence of urethral stricture on follow-up after 1 year. To
guard against these problems, routinely we now introduce a
urethral catheter to guide us during mobilisation of the
corpus spongiosum.
The commonest late complications included penile
shortening and palpable knots. Nine patients reported
penile shortening, ranging from 1 to 2 cm (mean, 1.4 cm).
This was an inevitable consequence of any kind of tunica
shortening procedure. All patients were adequately informed
of this before the procedure. Stretched penile length7 before
the procedure might give an idea of the postoperative erect
penile length. Fourteen patients reported palpable knots
after the procedures and though such symptoms were mild,
they persisted even after prolonged follow-up. Despite the
use of fine absorbable sutures and attempts at burying the
knots within the tunica albuginea, palpable lesions were still
very common. We speculated that many of these were partly
due to scar formation over the penile shaft after surgery.
None of the patients with penile shortening or palpable knots
reported significant influence on sexual intercourse.
Three patients reported postoperative erectile dys-
function, one of whom had preoperative erectile dysfunc-
tion and in the other two it developed de-novo after their
procedures. The latter two patients had Peyronie’s disease
treated by plaque excision and vein grafting procedures.
Possible causes included damage of the healthy tunica
albuginea and underlying erectile tissue. Progression of
Peyronie’s disease was another possible cause of their
de-novo erectile dysfunction. The symptoms of all three
patients responded well to oral treatment. In a series of
418 men treated by plaque excision and dermal grafting,
Austoni et al16 had demonstrated that 20% of patients
still had significant erectile dysfunction. Many therefore
considered plaque excision and grafting to be an obsolete
operation. As an alternative, El-Sakka et al17 devised the
operation of plaque incision and vein grafting, but erectile
dysfunction was nevertheless encountered in 5 to 12% of
the patients.6
Four patients complained of mild paraesthesia over the
glans penis and penile shaft. Most of these patients had
transient paraesthesia and no significant influence on
sexual activity. Baskin et al18 had nicely demonstrated the
anatomy of circumferential distribution of the penile
nerves. Despite our attempts at dissection and preservation
of the neurovascular bundles over the dorsal aspect of
penile shaft, some penile nerves would have been severed
during the excision/incision of the tunica albuginea.
Plication procedures at 12’o clock between the dorsal vein
and artery7,12 might be the only way to avoid this potential
complication.
Altogether 19 of 22 patients were satisfied with the final
surgical outcomes, but three were dissatisfied. One of them
Ho et al
414      Hong Kong Med J Vol 12 No 6 December 2006
had a significant recurrence of penile curvature (45 degrees
at 6 months after the procedure), probably due to a suture
failure. In two patients, curvatures of 30 and 45 degrees had
recurred with a follow-up of 5 years later. Both reported
recurrent difficulty in vaginal intromission. All three patients
were counselled on re-operation for the recurrent penile
curvatures.
In this retrospective study, the numbers of patients with
congenital penile curvature and Peyronie’s disease were
unpaired. While we consider this as a limitation of the study,
it also reflects the spectrum of patients that we manage in
the local population.
Conclusion
Penile curvature is not uncommon. Most such deformities
are mild and of no clinical significance. Severe penile
curvature is associated with difficult vaginal intromission,
patient/partner discomfort, and psychological trauma.
Surgical correction remains the mainstay of treatment for
congenital penile curvature, and Peyronie’s disease of more
than 1 year’s duration and stable deformity for at least 3
months.
In our series, three different kinds of surgical techniques
(Nesbit, modified Nesbit, and vein grafting) were employed
to the curvatures. The long-term efficacy (no or mild
recurrent curvature) was ensued in 77% of patients. The
results were comparable with contemporary western series
in which similar techniques were used. Penile shortening
and palpable knots were common late complications, which
apparently had no major impact on coital function. However,
preoperative counselling and realistic patient expectations
were of crucial importance.
In recent years, plication procedures have been
advocated for both congenital and acquired penile
curvatures.5,12 The frequently quoted advantages over
traditional Nesbit procedures include easier operations,
better long-term efficacy, and fewer complications. Such
procedures will very probably be the impetus for new lines
of research in the local Chinese population with penile
curvatures.
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